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Misuse of water resources and deforestation enable the wind erosion of the top soil, whose disappearance makes the desertifi cation irreversible. China's deserts make up around one fi fth of the territory, and a recent estimate suggests that since 1975 they have grown by 21,000 square miles, corresponding to the size of Croatia.
In 1978, the government launched another gigantic project to counter the advance of the Gobi desert, known as the 'Great Green Wall' or the ThreeNorth Shelterbelt project. More than 60 billion trees have already been planted as part of the project that is set to run until 2050.
Ecologists have criticized the design of the programme, however. Planting thirsty trees in an arid area where grasses and shrubs would be more viable and better suited to the task of stabilizing the soil may have been counterproductive, some have argued. The trees may even decrease the water availability for other plants, and a large number of those planted have already died because they were unsuitable for the arid environment, critics say.
On a more positive note, a recent satellite study of the similarly ambitious reforestation projects in southwestern China as part of the Grains for Green project have detected positive effects (Nat. Sustain. (2018) 1, 44-50), although in this case, too, the lack of biodiversity is a weak point that has been criticised.
Here as in other areas, the Chinese government boldly implements largescale measures that almost amount to the scale of planetary engineering and are likely to have global effects on climate. The underlying cause -the rapid industrialisation repeating many of the mistakes Western countries made a century earlier -doesn't appear to be up for debate.
Those pulling the biggest levers and launching projects that impact the lives of more than a billion people would do well to remember that water is a limited resource, and freshwater even more so. All the water on our planet (including oceans and polar ice caps) combined into a perfectly spherical drop would only have a diameter of 1,385 kilometres, which, incidentally, is much smaller than China.
Michael Gross is a science writer based at Oxford. He can be contacted via his web page at www.michaelgross.co.uk
Pollution problems:
The rapid population growth in the 20 th century and the economic growth in the last few decades has left China with severe pollution problems, and water is among the most affected resources. The image shows a sewer leading directly into the Yangtze river. produces a similar number of hits to searching the single (if long-studied) chimpanzee population at Gombe. Long-term fi eld research with wild bonobos -or bilia as they are locally known -started in the 1970s with Takayoshi Kano. However, unlike the crop of long-term chimpanzee research sites taking off at the same time, repeated civil wars and limited infrastructure delayed the decades of challenging fi eldwork required to study these highly social, long-lived apes. In the 1980s in the US, scientifi c interest was stimulated by the symbol-board prowess of Kanzi in the 'ape language' studies and by Frans de Waal's pioneering comparisons of bonobochimpanzee behaviour. Nevertheless, today there remain relatively few places -in the wild or captivitywhere it is possible to study bonobo behaviour. Besides, what's the point? In chimpanzees, we already have a 'closest living relative' to compare ourselves against. Do we really need another one?
Bonobos and chimpanzees diverge by less than half of one per cent in their genome. Both are forest-living apes with a fi ssion-fusion society, they are at ease in the canopy but typically
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Current Biology 28, R135-R147, February 19, 2018 R139 travel and rest on the ground, and are so morphologically alike that they were not recognised as distinct species until the 1920s. So far, so similar; however, other aspects of their behaviour are so different it appears astonishing that the species diverged only one to two million years ago -a heartbeat in evolutionary time. Early descriptions sought to highlight these differences, presenting the peaceful 'make love not war' hippy bonobo as a counterpoint to the 'violent' chimpanzee. But this easy distinction has been countered by a surge in recent bonobo research offering a more complete picture of their natural behaviour that includes aggressive female coalitions, hunting, and even maternal cannibalism [1] [2] [3] . We are left, appropriately, with a far more complex web of similarity and distinction between bonobo, chimpanzee, and human behaviour -one in which we are only starting to connect the dots.
In Bonobos: Unique in Mind, Brain, and Behavior, Brian Hare and Shinya Yamamoto pull together the latest research investigating bonobo behaviour. Interesting in their own right, studies of bonobos also provide vital clues in teasing apart the selective forces that shaped bonobo, chimpanzee, and human behaviour. Genetically more similar to each other than they are to us, they nevertheless both exhibit some behaviour more similar to ours than to each other's, for example, non-conceptive sex in bonobos and humans, or the use of diverse tool sets for foraging in chimpanzees and humans. This collection of work pulls together the latest perspectives from both fi eld and captive observational and experimental research, providing an in-the-round view of our current understanding. In bonobos, we are only starting to understand fundamental aspects of social behaviour such as hierarchy, or the formation, function, and maintenance of social relationships. And the book sets the scene with work on the importance of female-female and mother-son relationships (Chapter 2) and of male-male relationships (Chapter 3), and on the role of immature individuals (Chapter 4), providing varying support for female dominance, codominance, or even infant 'dominance' (perhaps better described -as the authors discuss later on -as infant defence). Indeed, the absence of any clear age-sex class dominance seems so profound that I wonder about the appropriateness of thinking about rank in chimpanzee-like terms, or whether at times we are trying to hammer a bonobo-shaped peg into a chimpanzeeshaped hole.
The comparison with chimpanzee behaviour is a central theme throughout the book. There are obvious, sound theoretical reasons why a comparison is sensible, both as a direct comparison within Pan, and as part of a broader evolutionary discussion about the cognitive capacities of common ancestor species. Nevertheless, chimpanzee researchers are only starting to come to terms with the behavioural diversity in our study species. There is no chimpanzee species-strategy for male hierarchy, sexual behaviour, hunting, femalefemale relationships, even tool-use, and so on. These can vary dramatically from group to group and within groups over time. It is risky then, as happens here at times, to compare single communities within both species to highlight differences between 'bonobo' and 'chimpanzee' behaviour. Different communities might present more or fewer dramatic contrasts. But it would be unfair to suggest that there are not clear species differences. It only takes a cursory fi rst read to recognise that even an understanding of chimpanzee behaviour across populations leaves you unprepared for the fi ndings on bonobos; descriptions such as peaceful, female-led intergroup encounters (p. 29) are both unthinkable and captivating from the perspective of a chimpanzee researcher.
The general focus on social cognition is evident from the book's contents list; 12 of the 17 chapters are dedicated to the topic. As a researcher who believes that an understanding of species-specifi c cognition is best rooted in an understanding of the ecological niche to which the species is adapted, it was initially disconcerting to dive headfi rst into a discussion of social relationships and cognition. The importance of ecology is not overlooked; indeed, several authors highlight that the increased density and reliability of available food in bonobo habitats, and the associated reduction in foraging and travel costs, may underpin such fundamental Pan species differences as social tolerance, or female gregariousness and dominance. So, while there is a useful discussion of large-scale habitat and speciation at the end (Chapter 16), a short introduction on bonobo habitat may still have been useful. Nevertheless, individual chapters do a solid job of presenting the aspects relevant to their particular focus.
A particular challenge in studies of comparative social cognition is that we are typically reliant on external behaviour as an imperfect, but visible, clue for determining internal states of mind. Central chapters focus on what bonobos can contribute to our understanding of features such as theory of mind (our ability to see others as distinct individuals whose knowledge may differ from our own, described in Chapter 6), or language (whether in their acquisition of human-like languages -Chapter 7 -or the capacity for language-like features in their natural communication, described in Chapter 8). There is no panacea, but the valuable lessons learned in the decades of comparative research with chimpanzees are refl ected in the work being done on bonobos. Early tests of chimpanzee social cognition often required two individuals to work cooperatively to obtain a food reward, and resulted in the repeated failure to show even relatively simple perceptual abilities, such as perspective taking. I have seen active sharing of food and remarkable tolerance in wild chimpanzees. However, typical chimpanzee foraging is better described R140 Current Biology 28, R135-R147, February 19, 2018 by the frequent image of an individual screaming the tree down because, despite being surrounded by hundreds of apparently similar fi gs, someone else got the one fi g it really wanted. Chimpanzee foraging is, by and large, competitive. Brian Hare and colleagues pioneered the shift to a competitive paradigm for testing the expression of chimpanzees' cognitive skills [4] and, as a result, a suit of new fi ndings emerged describing apes' previously unrecognised social abilities, culminating in the recent work demonstrating recognition of false beliefs [5] . So it is particularly welcome here to see the pairing of chapters from fi eld observation and captive experiments in Sections 4 and 5. The reports of food sharing in wild bonobos (Chapter 9) highlight the lack of obvious reciprocity or nutritional need (the fruits shared are abundant and could be easily foraged individually). Nevertheless, food sharing is common, suggesting that it may be the social act of sharing that is important. These observations offer context to fi ndings from captivity (Chapters 10-12) showing that sharing decreases between bonobos when there is no option to physically interact, and that they tend towards social versus technological solutions to problem solving. Similarly, the fi nding that dominant individuals share food in the wild, apparently without any reciprocal benefi t in terms of reproduction, social support, or grooming, strengthens the view that bonobos are proactive in their prosocial behaviour, and contrasts nicely with the fi ndings in chimpanzees in which reciprocal benefi ts are more material (e.g. 'food for sex') and sharing typically follows persistent begging or harassment.
Given the striking differences in the species' social tolerance and the behavioural plasticity demonstrated across chimpanzee populations, one challenge in comparing chimpanzee and bonobo cognition is determining whether differences in behaviour refl ect differences in cognitive abilities, or differences in the expression of the same basic ability within very different environments. Post-mortem analyses appear to show species differences in brain structure, such as grey matter variation around the hippocampus, and are discussed in relation to species differences in behaviour, for example, spatial problem solving (Chapter 14). However, sample sizes remain too small to draw strong conclusions at present, particularly given the potential impact of variation in life history.
Over the chapters, the picture that builds up defi es easy pigeonholing. Bonobos are xenophylic, responding positively to social strangers, but they are also less bold than chimpanzees, being less likely to explore and exploit novel physical environments. Capable and spontaneous tool users in captivity, they rarely employ these skills in the wild. The highest ranking individual in a community will be female, but, after that, there is no clear age-class ordering of rank, and what does rank mean in a species with limited reproductive skew, high social tolerance, and regular and proactive prosocial sharing of resources? The apparent selection for prosociality and cooperation and against aggression is argued (Chapter 14) to be evidence for 'self-domestication' within natural selection (in contrast to similar effects on domesticated species, such as dogs or cattle, as a product of human-driven artifi cial selection).
Substantial further research is needed to complete the picture, but it is clear that an understanding of both bonobo and chimpanzee behaviour is necessary to provide a viewpoint from which to investigate the evolution of human social cognition.
However, there are urgent challenges to doing so (Chapters 17 and 18) . The rapid expansion of infrastructure throughout the DRC provides development opportunities for local communities, but for the already endangered bonobo it brings habitat destruction and degradation, exposure to disease, and increased hunting. Given limited resources, it becomes vital to accurately describe local conservation environments and to target action to both the places of most need and the areas in which success is most likely (see, for example, work in Chapter 18 modelling future sanctuary population density). As Hare and Yamamoto highlight (p. 7), long-term success will require a signifi cant part of this challenge to be met from within the DRC, by Congoleseled research. The founding in 2017 of the African Primatological Society represents a signifi cant stride towards providing the infrastructure for African-led primate research and conservation. It will take continued international drive to support the emergent research culture and see our understanding of bonobo mind and behaviour grow beyond its promising infancy.
